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nraaiATiaM COUNTER PBYICH 
B.latBd Application 

This application is a continuation-in-part: of 
U.S. patent application Serial No. 09/391.169. filed on 
September 8, 1999. 
»i«ld ot the In^mtiorx 

This invention relates to an improved 
Inhalation device that indicates the amount of 
medicament in an associated dispenser and, optionally, 
the number of doses dispensed from an associated 
dispenser over a predetermined period. 
Bgg&gggBd °t th* invention 

It is well known to treat patients with 
medicament* that are dispensed from an* aerosol 
dispenser. The dispenser has become generally 
standardised and thus is usually in the form of a 
cylindrical container, usually comprised of metal, that 
has a proximal end and a distal end. A compression 
actuated, fixed dose metering and dispensing valve is 
axial ly disposed at the proximal end of the container in 
a constricted necX region. The valve includes an 
axial ly (relative to the container) projecting stem tube 
through which » single dose of aerosol medicament is 
dispensed in response to each valve -actuating 
compression of the valve. 

The aerosol medication in such a container (or 
dispenser) can be conveniently administered to a patient 
by means of a prior art inhalation device that typically 
comprises a tubular housing or sleeve which receives and 
holds the dispenser and an associated nozzle from which, 
upon valve actuation, the medication is dispensed. The 
aerosol dispensers used in such inhalation devices 
typically .re commercially readily available and are 
sold typically in 100 and 200 dose sixes. The outlet 
(or dispensing) valve member at the proximate dispenser 



end can be opened either by depressing the valve member 
while the dispenser is held stationary or by depressing 
the dispenser while the valve member is held stationary. 

In use, an aerosol dispenser that is placed in 
the dispenser's tubular housing has the outlet or 
dispensing valve resting upon a support or valve seat in 
the inhalation device. The oupport communicates with an 
outlet tube (or channel) that terminates adjacently to 
the nozzle's mouthpiece that is usually angled relative 
Co the dispenser housing axis.. When used for 
dispensing medicaments, such as used, for example, in 
bronchodilation therapy, or the like, the housing is 
held by the patient in a more or less upright condition 
with the mouthpiece or nozzle of the inhalation device 
placed in the mouth of the patient. The distal end of 
the aerosol container is pressed towards the support to 
actuate the valve and dispense a dose of medicament from 
the container which is then inhaled by the patient. 

A principal problem with prior art inhalation 
devices is that they provide no means by which a patient 
can acquire information concerning either the amount of 
medicament remaining in an associated dispenser or Che 
number of doses dispensed from as associated dispenser.. 

Patient compliance with a doctor's 
instructions regarding a prescribed aerosol medication 
is commonly extremely important in the treatment of 
medical disorders- Although Che rate of compliance is 
higher when the patient must return to the hospital or 
physician's office to receive the medication, most drug 
treatment regimens require the patient to administer the 
drugs at regular intervals without supervision by 
he apical personnel, the patient's physician or other 
qualified medical personnel. Obviously, the treatment 
of a medical disorder will be frustrated if the patient 
does not administer a medication as prescribed. In Che 
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post, physician* have had Co rely on the patient's self- 
interest In hie or her own well being to assure that 
prescribed Dedications {or, cocnxmly, -drugs') ere 
properly adainistered as prescribed or scheduled. 

With, for example, anti-anxiety or 
sedative/hypnotics, such as vallum and barbiturates, it 
is widely recognized that there is a real possibility 
that the patient will abuse or become dependent on the 
drug. Past studies have suggested that physicians 
should avoid the prescription of barbiturates because of 
the risk of dependence and the high toxicity of the 
drugs. 

Furthermore, many such drugs have a narrow 
therapeutic dose range and can have severe side effects, 
ic is well recognized that controlling the dosing of 
these types of drugs is important in mitigating problems 
with side effects. Many drugs can be extremely 
expensive (e.g.. certain purified peptides and 
proteins) . Controlling patient dosing of these drugs 
can also have economic benefits. 

Dispensers, such as metered dose inhalers, 
nebulizers and dry powder inhalers, have been used for 
many years to treat pulmonary, disorders such as asthma 
using aerosol oedlcaments. X metered dose Inhaler 
typically comprises a canister pressure -fitted with a 
metering valve, where the canister is filled with an 
aerosol £ emulation that Includes a drug dissolved or 
dispersed in a propellent together with a surfactant, 
nebulizers are devices which include mechanical or 
electronic devices (e.g., a piezoelectric element) to 
atomize a drug suspension positioned in a containment 
cup. nebulizers include an air or other gas source to 
deliver the atomized drug to the patient as a fine mist. 
Dry powder inhalers include mechanical or electronic 



devices to produce a fine mist or dispersion from a 

powdered drug composition. 

Patient non-compliance while using inhalation 

devices has been recognized aa a major medical problem. 

It is generally believed that most patients underdose 

themselves. Furthermore, over use has been observed in 

various studies on days following visits to the 

physician's office. 

It is believed that, if an Inhalation device 

were available for patient use which indicated, relative 
to an associated dispenser, the amount of medicament 

dispensed, and preferably also the number of doses 
administered, then a patient would be much better 
enabled to watch his own medication and follow a 
stricter dose regimen. There is a need to improve the 
patient's capacity for compliance with prescribed dosing 
schedules . There is also a need for en inhalation 
device which can provide some assurance that a patient 
is not either overdosing or underdosing a prescribed 
aerosol medicament, as through, for example, 
circumventing a dosing schedule by not inhaling the 



K further disadvantage arising. from use of 
currently available devices is that, the' patient cannot 

35 determine the amount of medicament in the aerosol 

container at any given time. In an extreme case, this 
could mean that the patient, possibly suffering from a 
severe bronchos paam and needing a dose of medicament, 
will find that the aerosol container will not dispense a 

30 dose because its contents have already been exhausted. 
There is a need for an inhalation device that avoids 
this problem. 

Previously, in the above identified parent 
patent application, we have provided a new and very 

35 useful inhalation device for use in dispensing a 
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: from an aerosol dispenser of the type having 
an axial ly disposed, compression actuated fixed dose 
metering and dispensing valve. The device provides 
dispenser aedicaaent level information and dispensed 
doss number information. 

Presently, to facilitate the use and 
application of such a device, we provide new and very 
useful iaprovements for association and use with the 
device. 

The present invention relates to an inproved 
Inhalation device that is either disposable or reusable. 
Specifically, the present invention provides an 
inhalation device that, when used with a medicament 
dispenser, particularly a dispenser holding a 
pressurized medicament in aerosol form that is 
commercially available in a standardized multiple dose 
size, indicates the level of medicament in the 
dispenser, and. optionally also, the number of doses 
dispensed during s predetermined time period. 

The present invention thus provides for easy 
and accurate dosage monitoring of the medicament, either 
as a single dose or multiple doses. 

Examples of use of the inhalation device 
include delivery of a medicament to a patient's mouth, 
nostril, ear canal or eye. The inhalation device can be 
used to dispense various drugs, including beta- agonists 
such as albuterol (salbutamol > . isoproterenol , 
ephedrine, epinephrine, aalmeterol and terbutalinej 
corticosteroids such as triamcinolone ecetonide. 
beclomethascne diproprionate. dexamethaocne and 
aldosterone; allergic mediators such as croocyln aodiisa; 
antlbiotics; anticholinergics, and the lite. fSareew. 
these drugs when variously formulated and charged into 
an aerosol dispenser can be dispensed therefrom by the 



inhalation device whether dissolved or dispersed in a 
propel lent together with a surfactant, a dry powder, or 
other auxiliary agent. 

The inhalation device includes a generally 
tubular housing defining a lumen that elidably receives 
and holds a dispenser, a nozzle body at one end of the 
housing, an advance tube disposed in the housing, a 
medicament level indicator that slldably extends through 
a longitudinal slot in the housing and that also 
slidably associates with a spiral (helical) groove 
defined in the advance tube, and an advance ring that 
includes a portion which is elidably located in the 
advance tube and annfhrr portion that is associated with 
a dispenser. 

Optionally but preferably, the inhalation 
device includes a dose number indicator that utilizes a 
combination of a window that is preferably defined in 
the nozzle body and a sequential series of numeriesl 
markings that are arranged circumf erentially about a 
portion of the advance tube and that are serially 
viewable through the window. 

Preferably the nozzle body is rot at Able 
relative to the housing, and preferably the nozzle body 
has an output orifice that is associatable with a 
replaceable and separatable end cap. 

in usage of the inhalation device, the level 
indicator, by ita externally viewable position along the 
longitudinal slot, indicates e remaining amount of the 
medicament in the dispenser, while the dose indicator, 
if present, indicates the number of doses dispensed. 

In usage of the inbalator device, to 
accomplish advance of the level indicator, and of the 
dose indicator, if present, a radially projecting stud 
means that is fixed to either the advance ring or the 
sdvance tube interconnects the advance ring and the 
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advance cube. An outer end portion of the projecting 
stud nana rests in a serrated for zigzag) groove 
defined, correspondingly and reciprocally, in either the 
advance tube or the advance ring. Mhen the valve of a 
dispenser that is associated with the inhalation device 
is actuated, the advance ring moves longitudinally and 
reciprocatingly. The projecting otud means exerts a 
earning force against aide edge portions of the zigzag 
groove, and the advance tube is caused to rotate 
relative to the housing. Concurrently, the level 
indicator slidably advances both along the helical 
groove and also along the longitudinal groove . Also 
concurrently, if the dose indicator is present, a next 
succeeding dose number wave a into vie ability in the 
window. 

When the window is in the nozzle body, and the 
nozcle body is rota table relative to the housing, dose 
indicator device can be reset to zero by such rotation 
so that the cumber of doses taken in any predetermined 
time period can be monitored. 

One feature of the present invention la that 
the inhalation device is provided with auxiliary key 
means for preventing rotation of the advance ring during 
actuations of the di ope riser valve yet allowing 
longitudinal reciprocal movements of the advance ring. 

Another feature of the present invention is 
that the inhalation device is provided with auxiliary 
means for accomodating operation of the Inhalation 
device when the medicament level indicator has reached 
the limit of display capability. 

Another feature of the present invention is 
that the inhalation device is provided with alternative 
structures and arrangements for the advance ring and the 
cooperating advance tube. 



Another feature of the present invention lo 
that the inhalation device is provided with alternative 
structures and arrangements for. the nozzle. 

Numerous other advantages and features of the 
present invention will be cocao readily apparent from the 
following detailed description and from the accompany log 
drawings . 

Brief Don er lot lory of the Drawings 
In the drawings: 

FIGURE 1 is a perspective view of one 
embodiment of the inventive inhalation device; 

figure 2 is a longitudinal cross sectional 
view of the FIGURE 1 Inhalation device taken 
substantially along the line II -XI of FIGURE It 

71 CURB 3 is a perspective view of the top ring 
member of the FIGURE 1 inhalation device; 

FIGURE 4 is a diametrical cross -sectional view 
of the FIGURE 3 top ring member taken substantially 
along the line IV- IV of FIGURE 3? 

FIGURE S is a perspective view of the housing 
of the FIGURE 1 embodiment with the top member, nozzle 
and other components removed; 

FIGURE 6 is a side elevstional view of the 
housing of FIGURE 5; 

FIGURE 7 Is a bottom plan view of the housing 
of FIGURE 6 showing the distal end of the housing 
extended ring portion; 

FIGURE 8 is a longitudinal cross sectional 
view of the PXGURB 5 housing inhalation device taken 
substantially along the line VIII -VIII of FIGURE 5; 

FIGURE 9 is a perspective view of the advance 
tube of the FIGURE 2 embodiment removed from the housing 
and other components and showing the sequential series 
of numerical markings that are arranged 
circumferential ly about the i 
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FIGURE 10 is a top plan view of the FIGURE 9 
advance tube; 

FIGURE .11 is a side elevations! view of the 
FIGURE 9 advance tube; 

FIGURE 11A is 6 Side elevatlonal view of an 
alternate embodiment of the advance tube of FIGURES 9 
and 11; 

FIGURE 12 is a longitudinal cross sectional 
view of the FIGURE 9 advance tube taken substantially 
along the line XII -XII of FIGURE 9 and showing the 
serrated groove portion defining the upper and lower 
portions of the advance tube; 

FIGURE 13 is a to? plan view of the advance 
ring of the FIGURE 1 embodiment removed from the other 
co mpo n e n ts t< 

FIGURE 14 is a perspective view of the advance 
ring of FIGURE 13: 

FIGURE 15 is a transverse cross sectional view 
of the FIGURE 13 advance tube taken substantially along 
the line XV-XV of FIGURE 13; 

FICURB 16 is a perspective view of the nozxle 
of the FIGURE 1 embodiment removed from the housing end 
other c ompon ents ; * 

FICURB 17 is s front elevatlonal view of the 
noxzle of PIGURE 15; 

FIGURE IS is a longitudinal cross sectional 
view of the FIGURE 16 nozzle taken substantially along 
the lice XVII -XVII of FIGURE 16; 

FIGURE 19 is a side elevstional view of the 
pointer <or level indicator 1 of the FIGURE 1 i 
removed from the bousing and other components; 

FIGURE 19A is a perspective view of an 
alternate embodiment of the pointer of FIGURE 19; 



FIGURE 20 is s perspective view of the 
replaceable cap that removably engages the nozzle of the 
FIGURE 1 embodiment and is removable therefrom; and 

FIGURE 21 is a longitudinal cross sectional 
view of the FIGURE 30 cap substantially along the line 
XXI -XXI Of FICURB 20. 

FIGURE 22 is an exploded view of the FIGURE 1 
embodiment, some parts thereof broken away and some 
parts thereof shown in section; 

FIGURE 23 shows diagrammatical ly and 
illustratively an enlarged section of tha serrated 
groove on the inside surface of the advance tube is a 
laid flat orientation showing the unique dimensions of 
the groove and the pathway in the serrated portion that 
is followed by a projecting pin member of the advance 
ring when the vslve member of an associated dispenser is 
actuated by compression i 

FIGURE 24 is a fragmentary exploded view of 
the assembled combination of the bousing, the advance 
tube and the advance ring with a dispenser being 
assembled therewith, some parts being broken away and 
some parts thereof being shown in section; 

FIGURE 35 is a perspective view of another 
embodiment of the inventive inhalation device which ia 
similar to the FIGURE 1 ; 

FIGURE 25A Is a perspective view of another 
embodiment of the inventive inhalation device, some 
parts thereof being broken sway, end some parte thereof 
being shown in section; 

FIGURE 26 is an exploded view of the FIMRE 25 
limeati 



FIGURE 27 la an exploded view of the advance 
tube and advance ring of the FIGURE 35 esbodiment; 

FIGURE 20 la a longitudinal cross sectional 
view of the advance tube of the FICURB 25 embodiment; 
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FIGURE 25 la o perspective view of the advance 
tube as oeccionally shown in r I CURB 3S ; 

FIGURB 30 Is a partially exploded, perspective 
view of an alternative embodiment of the FIGURE 1 type 
wherein the advance ring la keyed to an extended lower 
portion of the housing/ 

FIGURE 3 OA ia a fragmentary perspective view 
of the combination of advance tube and advance ring in 
the embodiment of FIGURE 30; 

FIGURE 31 is a vie* similar to PI CURB 30, but 
shoving an alternative arrangement for keying the 
advance ring to an extended portion of the housing; 

picture 31A is an exploded view of the FIGURE 
31 enbodiment. some parts thereof broken avay and seme 
parts thereof shown in section; 

FIGURE 32 is another view similar to FIGURE 
30, but shoving another alternative arrangement for 
keying the advance ring to an extended portion of the 
housing; 

FIGURE 33 is a aide elevational view of a 
modified advance tube for the FIGURE l device 
embodiment, this advance tube being equipped with a stop 
that limits further rotational movement of the -advance 
tube; 

FIGURE 34 is a view similar to FIGURE 33 
showing another modified advance tube for the FIGURE 1 
device embodiment, this advance tube being equipped with 
an endless loop at the termination the helical groove; 

FIGURE 3S is an exploded perspective view of 
as alternative neiale structure; 

FIGURE 36 is a side elevational view of the 
FIGURE 3S wax ale structure; 

FIGURE 37 is a back end elevational view of 
the FIGURE 35 nozile structure; 
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FIGURE 39 is a bottom plan view of the FIGURE 
35 notsle structure; 

FIGURE 39 la a perspective view side of an 
alternative embodiment of an inventive inhalation 
5 device; 

FIGURE 40 is an exp l oded perspective view of 
an alternative embodiment of an inventive Inhalation 
device; 

FIGURE 41 in a perspective view of the advance 
10 ring of the FIGURE 40 em bo d iment ; 

FIGURE 43 is a perspective view of the advance 
tube of the FIGURE 40 embodiment ahown in combination 
with the FIGURE 40 advance ring, aome parts thereof 
being broken away; 
15 FIGURE 4) ia an exploded perspective view of 

an alternative embodiment of an inventive inhalation 



FIGURE 44 ia a perspective view of the advance 
ring of the FIGURE 43 embodiment; 
20 FIGURE 45 is a perspective view of the advance 

tube of the FIGURE 43 embodiment shown in combination 
with the FIGURE 44 advance ring, some parts thereof 
being broken awayj 

FIGURE 46 ehows disgrasoatically and 
25 illustratively an enlarged section of the serrated ridge", 
on the outside surface of the advance ring in a laid 
flot orientation showing the unique dimensions of the 
ridge as a pathway that is followed by a pair of guide 
skida of the advance tube when the valve nenftwr of an 
30 associated dispenser is actuated by compression; 

FIGURE 47 is s vertical sectional view through 
a eido of the FIGURE 44 advance ring; 

FIGURE 48 ia a fragmentary vertical sectional 
view through the FIGURE 44 advance ring and the FIGURE 
35 45 advance tube in interengaged relationship; 
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P1GURB 4 9 Is an exploded view of an 
alternative embodiment, some parts thereof broken away 
and some parte thereof shown in section; 

FIGURE SO ia a perspective view of the advance 
tube and the level indicator leaf ecployed in the FIGURE 



FIGURE 51 is a perspective view of the FIGURE 
49 eBfeodiment; 

FIGURE 52 is e fragmentary vertical sectional 
view taken longitudinally along the line LI I -LI I in 
FIGURE 51 through the housing, the advance ring, and the 
level indicator leaf of the FIGURE 48 embodiment; 

FIGURE S3 ia similar to FIGURE 23 but 
illustrating an alternative embodiment of the inhalation 
device; 

FIGURE 54 la a plan view of one pin member 
employed in the FIGURE S3 embodiment; and 

FIGURE 55 ia a fragmentary vertical sectional 
view of e portion of the FIGURE S3 embodiment in the 
region of interengogement between pin member and post 
and diamond members. 
Pst»lleq Pescrlptjpn. 

tfhile this invention can be embodied in many 
different forms, there are ahown in the drawings and 
described in detail, presently preferred embodiment* of \ 
the present invention. The present disclosure is an 
exemplification of the principles of the invention and 
is not intended to limit the invention to the 
embodiments Illustrated. 

Turning to FIGURE 1, s perspective view of sn 
ecbodiment of the inventive inhalation device for 
dispensing a aedi cement, generally designated 10, is 
shown. The inhalation device 10 includes s housing 12 
and a morale 14 that is generally L- shaped when viewed 
from the aids. Standing alone, the housing 13 has a 
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generally tubular shape when viewed from the side (see 
FIGURES 2, 6 and 8) and includes an outer surface IS and 
an inner surface 18 that defines s lumen 20. 

Housing 13 is formed with proximal and distal 
ends 33 and 24, respectively, and ia adapted to receive 
an advance tube 46 and a medicament dispenser 26 (see 
FIGURES 1 end 3) in lumen 30. A plurality of ribs or 
fins 38 is integrally formed with, and extend from, 
outer surface 16. In the embodiment 10 (see FIGURE 1), 
six fine 38 sre provided in eircumf erentielly equally 
spaced relationship about housing 13, although other 
numbers and configurations of fins (or ribs) .38 and the 
like are contemplated. Fins 28 provide a non-slip 
surface for gripping the housing 13 in addition to 
adding to the overall appearance. 

The inhalation device embodiment 10 Includes a 
level indicator device 30 operably associated with the 
housing 13 for Indicating a remaining amount of the 
medicament in the dispenser 36. The level indicator 
device 30 includes a level display device 32 that is 
operably associated with the advance tube 46 and the 
bousing 13. A longitudinal slot 34 is defined through 
the housing 13 parallel to a longitudinal axis thereof 
and cosssunicates with the lumen 30. The level display 
device 33 is movably and slidably disposed in slot 34 
and is operably associated with the advance tube 46 by a 
snap fit or the like. In addition, the housing 12 
further defines a depression or concave engaging portion 
35 in the outer surface 16 about and in proximity to the 
slot 34. Concave engaging portion 35 allows the level 
Indicator device 32 to move in a linear fashion along 
the slot 34 without interference from the user. In the 
eBbodiment 10, slot 35 includes oaxkings or indicia 3 J 
to indicate the amount of medicament remaining in the 
dispenser 26. 
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While ©no longitudinal slot 34, one concave 
engaging portion 35 end one level display device 32 axe 
shown, other arrangement s .are contemplated. For 
example, two slots 34, each Conned with a concave 
engaging portion 35, could be defined, each one en en 
opposiog aide of the housing 12 with a display device 32 
opcrably aeoociated with each slot. In this manner, the 
medicament level could be determined from opposing oides 
of the device 10. 

7 1 CURB 1 further shows that the noxxle 14, 
whose output opening 64 io intended for insertion into 
the (south of e user, includes upper end lover portions 
3C and 30, and is in operable comounlcation with the 
housing 12 and the lumen 20. While the noxxle 14 is 
designed for insertion into the mouth, it la 
contemplated that it could be reconfigured end used with 
or inserted into the user's eye, nostril, ear ox any 
other orifice. AS shown, the upper portion 36 has a 
proximal end 40 that ia snap- fitted to the dietal end 24 
of the housing 12. so that the noxxle 14 is in fluid 
communication with the lumen 30. Although a snap- fit is 
described, any means for rotably connecting the noxxle 
14 to the housing 12 is contemplated, including en 
airtight friction fit, reciprocally spaced threads 
formed on the housing 12 and noxxle 14, screws, pins, 
etc. 

FIGURE* 2 shove a eide elevational view of the 
inhalation device 10 ia partial cross- sect ion. PIGURB 2 
shows that the device 10 includes a top member or ring 
42 (see FIGURES 3 and 4) operably associated with the 
proximal end 23 of the housing 12. In one contemplated 
embodiment, top member 42 is operably associated with 
the housing 12, the level indicator device 30 and the 
medicament dispenser 26, thereby to prevent the level 
Indicator device 30 and/or the medicament dispenser 26 



from becoming unintentionally or accidentally separated 
from the housing 12. 

PI CURB 2 further shows that the level 
Indicator device 30 includes an advance device 44 
5 movably disposed within the lumen 20 of housing 12. In 
the preferred embodiment 10, the advance device 44 
includes the advance tube 4C which defines a tube lumen 
40. The advance tube 4C is rotatably disposed within 
the lumen 20 of housing 12. 
10 At least one helically wound groove 54 (see 

FIGURES 9 end 11 ) ia defined in the tubular outer 
surface 56 of the advance tube 4 6 and ia operably 
associated with the level diapley device 32. 
Conveniently, the level display device 32 ia snap- fitted 
15 into the helical groove 54 through the longitudinal slot 
34. It is contemplated that a medicament dispenser 26 
that ia functionally aasocletable with the device 10 
could be sold In a multiplicity of doses. Typically, a 
medicament dispenser 26 is contemporarily available 
20 either with 100 or 200 doses, elthough other dose 

amounts are contemplated. It is therefore contemplated 
that the level indicator device 30 of the present 
invention should aecoranodate a dispenser 26 containing 
such different dose units (sites) . The spiral angle, 
25 linear length and/or spacing of the helical groove 54 

could very depending on the dispenser 26 dose aire. i.e. 
100 or 200 doses. Furthermore, while only one helically 
wound groove 54 is shown, two or more grooves ere 
contemplated. 

30 ' m addition, it is contemplated that advance 

tube 46 includes at least one linear, longitudinally 
extending notch or groove 58 defined in the inner 
surface 60 of advance tube 46 and in fluid communication 
with tube lumen 40. In embodiment 10 (see FIGURES 1 end 

35 9) . three elongated grooves S8 ere da fined in equally 



WOUUSUU FCT/USOV11M7 
- 17 - 

spaced relationship about inner surface 60 along or 
parallel to the longitudinal axis of the advance tube 
56. Bach longitudinal groove SO la preferably operably 
associatable with portions of en advance ring 94 as 
S discussed below. 

Top meaber 42 has s circular shape and is 
preferably formed of a surgical metal materiel or rigid 
plastic suitable for star Hi tat ion and reuse or 
disposal. Top member 42 is preferably formed with both 
10 a ring portion 62 with a skirt portion 64 chat generally 
downwardly depends from ring portion 62. Top member 
defines an central aperture 63 and the skirt portion 64 
is fonaed with at least one generally outwardly 
extending flange member 66 (see FIGURE 3). Top member 
15 42 is operably associated with the housing 12 so that 
ring portion 62 is in contact with and rests upon the 
proximal end 22. while the ekirt portion 64 extends into 
the lumen 20. Preferably, extending member 66 operably 
engages at least one housing groove 60 (see F I CURB S> 
20 defined in the inner surface 18. so that the medicament 
dispenser 26 is securably movably counted in the lumen 
20 and extends through the aperture 63. In embodiment 
10. the top member 42 is operably associated with both 
the advance device 44 and the medicament dispenser 26. 
25 so that the dispenser 26 is mounted for longitudinal 

reciprocal actions while the advance cube 46 is mounted 
for rotational covemeats in the lumen 20. Furthermore, 
top member 42 assures that dispenser 26 is properly 
centered in lumen 40. 
30 Provision la further made for removably 

connecting the noxxle 14 to the bousing 12, so that the 
noxxle 14 is in rotetable. removable, and operable 
cocxacii cation with the lumen 30. FIGURE 2 shows that 
the noxxle 14 isclcdes noxxle inner and outer surfaces 
35 70 and 72. respectively, and includes s noxxle lumen 74 
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defined by noxxle inner surface 70 oo that noxxle lumen 

74 is in fluid communication with the luaen 20. While 
only one noxxle lumen 74 is shown, a plurality thereof 
are contemplated that axe substantially co-axially 

5 aligned with each other and ell in fluid communication 
with the lumen 20. Further, a 'plurality of flat panels 

75 ore preferably defined about the circumference of 
inner surface To which operably engage a corresponding 
number of flat panels 87 formed on bousing 12. These 

10 panels enact to permit the noxxle 14 to be rotated in 
incremental steps and to provide a tact illy s en sible 
perception by one rotating the noxxle 14, as desired for 
purposes of aligning the noxxle window or display port 
104 with individual numbere (that indicate dose number) 

is 102 imprinted on the lower portion of the advance tube 
46. as those skilled in the art will readily appreciate. 

As shown in FIGURE 1. medicament dispenser 26 
may be inserted into the lumen 20 preferably by 
inserting the dispenser 26 into tube lumen 48 so that 

20 the dietal end of the dispenser 26 preferably protrudes 
somewhat from the proximal end'22 of the housing 12. 
Spacer ribs (not shown) may be* provided on advance tube 
46 inner surface portions 60 so that the medicament • 
dispenser 26 is held uniformly spaced therefrom. As 

25 ahown. for example, in FIGURES 16-18. a eupport or valve", 
sest 76 is provided in the noxxle 14 which has a 
pasaegeway 78 defined therein that Is in fluid 
coenunicatlon with the lumen 20. so that the medicament 
dispenser 26 can be supported by and located therein. 

30 ia embodiment 10, support 26 defines a first opening 80 
and second opening 82 with the passageway 78 being in 
fluid cocexmication with and extending between both the 
first and second openings 80 and 82. Furthermore, the 
first opening 80 is defined in pxaximlty to and in fluid 

35 coBzatnicstion with the lumen 20. while the second 
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opening 82 la In proximity to and in fluid communication 
with the notxle lumen 74. 

When the Inhalation device 10 is uaed with a 
medicament dispenser 28. the protruding proximal portion 
5 including the dispenser 26 outlet velvo member (not 
shown) in Inserted into the first opening 80 and the 
passageway 78. so that the dlapenser 28 io supported by 
the support 78. The outlet valve member of the 
medicament dispenser 28 can be actuated by depressing 

10 the distal end of tha dispenser 26 relative to the 

bousing 12 to an extent aufficient to move the dispenser 
26 body longitudinally relative to the housing 13 and 
the noxxle 1« and egainst the support 76, and thereby 
open the dose dispensing valve in the medicament 

IS dispenser 26 so that a premeasured dose of medicament is 
discharged. One dose of medicament is discharged each 
time the dispenser 26 is fully depressed. The 
medicament is discharged from the dispenser 26 valve 
into the passageway 7B through second opening 82 and 

JO into the noxsle lumen 74 froo which it can be inhaled or 
otherwise delivered to the user through the noxile 
opening 84. 

An integrally formed, extended ring portion 86 
at the distal end 24 of the housing 12 and has a 

25 plurality of flat panels 87 formed on eircumferentielly 
extending surfaces thereof (aee FIGURES S and 61 . 
Preferably, the extended ring portion 86 is utilised to 
secure the noxxle 14 to the housing 12 in a snap-fit 
manner, eo that the noxxle 14 is in fluid communication 

30 with the lumen 20. Extended ring portion 86 is formed 
with at least one connecting point, preferably a lip 88 
projecting generally radially outwardly from the 
extended ring portion 86. and extending around the 
circumference thereof. While one lip 88 is shown, two 

35 or more lips 69 or even a plurality of generally 
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radially outwardly extending nubs spaced about extended 
ring portion 86 are contemplated. 

Correspondingly, at least one connecting point 
la formed on the noxsle 14. At leaet one annular groove 
5 90 (see FIGURES 16 and 18) is defined by the noxxle 14 
inner surface 70, the groove 90 extending around the 
inner circumference of noxile proximal end 40. Groove 
90 is in spaced relationship to, and poaltionally 
aligned with, lip 86, and so frlctlonelly accommodates 

10 the lip 88. The groove 90 is defined to receive the lip 
88 of the housing 12 so that the groove 90 and lip 88 
act in concert to secure the noxsle 14 to the housing X2 
in an air-tight, snap-typo friction fit. Again, while 
this snap- type friction fit is preferred, other securing 

15 means are contemplated for rotably securing noxxle 14 to 
housing 12. 

In embodiment 10. the extended ring portion 86 
and noxxle 14 illustratively each include eighteen 
panels 87 and 7S, respectively, that cooperate to 

20 provide a slight friction therebetween that allows the 
noxxle 14 to rotate about the housing 12, similar to 
that of a watch bezel. Rotating the noxxle 14 relative 
to the bousing 12 allows the dose indicator device to be 
reeet at the end of each predetermined period, whether 

25 daily, weekly, monthly, etc. The slight friction 
between panels 7S and 87 prevents such reoet from 
occurring accidentally.- thus, the operable engagement of 
panels 75 and 87 requires that the dose indicator device 
be deliberately reset by the user. 

30 As shown in FIGURE 2, an advance member 92 is 

disposed in the lumen 20 of housing 12 in operable ' 
communication with the advance device 44. In embodiment 
10. the advance member 92 comprises an advance ring 94 
having at least one and preferably • plurality, here 

33 illustratively three, projecting stud members, 98 that 
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eaeh project radially froo ring 94 and that are integral 
therewith. The ring 94 and the stud members 96 axe 
disposed within tube lumen 48.- A serrated portion (or 
xlgxag groove) 98 (see FIGURE 12) is defined in the 
inner surface 60 of the advance tube 46 in proximity to 
the distal end of tube 46 lower portion 52, and the 
projecting members 96 sre operably associated with the 
serrated groove 98. 

FIGURES 5-8 show various views of housing 12 
with the top member 42 and the noxxle 14 removed, and 
Include a perspective view, a eide elevations! view, a 
bottom plan view and a side elevational view in cross- 
section. Rousing 12 has s generally rectangular, 
tubular shape when viewed froo the side (see FIGURES 6 
and 8) and a circular shape when viewed from the bottom 
(see FIGURE 7). In one preferred embodiment, housing 12 
is formed of surgical metal material or rigid plastic 
suitable for sterilization and reuse or disposal. 

As shown in FIGURES 5-8, the housing 12 has an 
outer surface 16 and inner surface 18 that defines the 
lumen 20. Housing 12 is f or m ed with proximal and distal 
ends 22 and 24. respectively, and is adapted for 
receiving the medicament dispenser 26 (not shown but see 
FIGURE 1) in the lumen 20. The housing 12 is configured 
for removably and rotatlonally receiving the advance 
tube 46 in the lumen 20. 

Operation of the level indicator device 30. 
which can be considered to Include the advance device 44 
that is disposed within the lumen 20 of housing 12. is 
illustrated by FIGURES 9-11, In embodiment 10, advance 
tube 46 defines the tube lumen 48. Includes upper and 
lower tube portions 50 and 52.. and is rotatably disposed 
within the lumen 20. An indented portion 106 that is 
defined by outer surface 56 of tube 46 in proximity to 
distal end 100 of tube 46 lower portion 52, is provided 
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and is in addition to the helically extending < 
defined in outer surface 56. 

In embodiment 10, each longitudinal notch or 
groove 58 extends only part way along the inner surface 
60 of tube 46, and the notches or groovea 58 each 
provide a lead in for inserting advance ring 94 into the 
lumen 48 during e m bodiment 10 assembly. The advance 
ring 94 is initially positioned in tube lumen 48 so that 
each of the projecting members- 96 on ring 94 operably 
engage a different notch or groove 58. In one 
disposable embodiment, advance ring 94 is fixedly 
connected to the dispenser 26. being held in place by 
gluing, bonding, crimping, a press-fit or the like. 

a reusable embodiment is preferred wherein 
r ring 94 is preliminarily frictionally associated 
with the dispenser 26 and ie. after usage of the 
dispenser 26, detachable therefrom for reuse with a 
different dispenser 26. Preferably, the advance ring 94 
elidebly advances after association with a dispenser 26 
in the tube lumen 48 in a linear and longitudinal 
fashion until the projecting mecber(e) 96 of. the ring 94 
operably engage (s) the serrated g r oov e 98. 

In embodiment 10. illustratively, the advance 
tube 46 ia formed of two parts, tube upper and lower 
portions 50 and S2. respectively, which sre operably 
associated with each other (see FIGURE 12) . Distal end 
110 of tube upper portion 50 is operably associated with 
the proximal end 112 of tube lower portion 52. In 
embodiment 10, extended portion 114 that is formed at 
the distal end 110 engages, or rests upon, the shoulder 
118 that is formed at the proximal end 112. Other Deans 
and methods of operably associating tube 46 upper and 
lower portions 50 and S2 are contemplated. Including 

gluing, bonding and the like. An advance tube 
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46 con be fonsed ao a unitary piece by molding or the 
like. If desired. 

The Interrelationship between the housing 11, 
the nozzle 14, the advance tube 46 end the advance ring 
5 94 ie illustrated in FIGURE 22. Ae further explained 

below, when, in one cycle of operation, the advance ring 
94 ie roved longitudinally downwards and upward* 
reciprocatorily relative to the housing 12 and the 
advance tube 46 during operation of the assembled device 
10 10. the advance tube 46 incrementally rotates in one 

direction a predetermined amount. The same rotation of 
the advance tube 4 6 moves level display device 32 in the 
longitudinal slot 34 and advances the numerical indicia 
102 viewable through the window or diapley port 104 in 
15 nozzle 14. ! 

Distal and proximal ends 110 and 112 of 
advance tube «6 define the serrated groove portion 98 in 
embodiment 10. The projecting members 96 of the advance 
member 94 operably engage serrated groove 98 and the 
20 teeth 116 defined therealoog (the teeth being generally 
designated as 118 and including proximal and distal 
teeth llBA and 1188. respectively) . Grooves 120 are 
• defined between the teeth 118 {the grooves 120 being 
generally designated as 120 and including proximal and 
25 distal grooves 120A and 120B, respectively) . Downward • 
pressure on the dispenser 26 moves the associated 
advance ring 94 downwards and causes the projecting 
vembera 96 to move longitudinally downwards and into and 
along adjacent edge portions of the teeth 119. and to 
30 press downwardly and against adjacent edge portions of 
the teeth 118 and the grooves 120. Releasing the 
downward pressure on the dispenser 26 after a medication 
dose has been dispensed through the dispenser 26 valve, 
causes the dispenser 26 to wove upwards, the upward 
3S force being provided by the spring bias of the dispenser 
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26 valve, end the advance member 92 and the projecting 
nembers 96 oove upwardly to the tip of the next tooth 
118 in the series of teeth 118 and into the next groove 
120 in the series of grooves 120, In a ra chat-like 
fashion. As the projecting m c atocr a 96 engage the 
grooves 120 and the teeth 118, 'they cause the advance 
tube 46 to rotate in the lumen '20. Thus, in embodiment 
10, applying and releasing longitudinal pressure (force) 
to the dispenser 36 and associated advance ring 94 
causes advance tube 46 to rotatably move in one chosen 
direction in a sort of rachst-like fashion. 

Closer inspection of P1CURB 12 reveals that 
the proximal and dietal series of teeth 118A and 118B 
are ofrset circumferentielly relative to each other. 
Thus, proximal teeth 118A are in a longitudinally spaced 
relationship relative to Che distal grooves 12 0B, while 
dietal teeth 118B are longitudinally spaced relationship 
relative to the proximal grooves 120A. Downward 
pressure on the advance ring 94 causes the stud members 
96 to move longitudinally into, and press downwardly on, 
the distal groove 120B defined between teeth 118B. 
Releasing the pressure on advance ring 94 causes the 
projecting members 96 to move upwardly, and to hit 
(engage) the proximal tooth 118A just slightly off- 
center, i.e.. Just off the tip of the proximal tooth 
118A. and then move into and towards the top of the next 
proximal groove 120A in the series, causing the advance 
tube 46 to rotate in the lumen 20. 

The serrated groove portion 99 provides an 
advancing track or groove for regulating the rotational 
the advance and position of tube 46. As indicated, the 
serrated groove 98 is defined in. and extends 
circumferentially about, the inside surface 60 of the 
advance tube 46. 
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The manner in which the serrated groove 98 
functions is illustrated in P1GURB 23 where the circlee 
in and along the track defined by groove 98 represent 
progressive positions of one of the three stud or pin 
oembers 96 that radially upwardly project from the 
advance ring 94 and that are engaged with the groove 98 
in the assembled and operating embodiment 10. In FICUHB 
23, the arrow A indicates the direction of rotation of 
advance tube 16. the arrows Bl and B2 indicate, 
respectively, the downwards longitudinal movement, 
followed by the upwards longitudinal movement of the 
advance ring 94 with stud members 96, and the curved 
arrows C indicate the path of travel of stud member 96 
in groove 98 during longitudinal movement* of the 
advance ring 94. Ao indicated in PICURB 23, the 
illustrative stud member 96 ie in position A when the 
advance ring 94 is in its resting state (or rest 
position) . The resting state exists when no compressive 
force is being applied to the exposed distal end of the 
dispenser 26 that io associated with the device 10. In 
this state, the dispenser 26 valve is in e fully closed 
and non-operating configuration in the dispenser 26. 
The advance ring 94, as explained, is associated with 
the proximal end of the dispenser 26. 

When the exposed distal end of the dispenser 
26 is axial ly coopressed by a user, the dispenser 2S 
body moves longitudinally and downwardly relative to the 
housing 12 towards the nozzle 14. Khen the applied 
ccepresslog force ie sufficient to actuate the dispenser 
26 valve, the result is that a predetermined medication 
dose is dispensed from the dispenser 26 and exit* the 
device 30 through the nozzle 14. During the 
longitudinal downward ooveoent of the dispenser 26. tee 
advance ring 94. which is associated with the dispenser 
26 as explained, together with the stud members 96. 
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concurrently also move longitudinally and downwardly 
towards the nozzle 14. The stud member 96 illustrated 
.in FIGURE 23 moves from position A to position B within 
the serrated groove 98. Ae stud c>eraber 96 moves, it 
c ooes into contact with adjacent lower edge portions of 
the groove 98 and exerts a camming force thereupon which 
causes the groove 98 to move to the left (in PICURB 23) 
resulting in the stud member 96 reaching first position 
C and then position D. Position D corresponds to the 
location of dispenser 26 where the dispenser valve 26 is 
fully open and a medication dose is dispensed. 

Thereafter, the applied compression force 
against the distal end of the dispenser 26 is released, 
and the spring means (not shown) inside the dispenser 26 
valve acts to return the dispenser 26 in a longitudinal 
direction relative to the housing 12 to its rest 
position (or resting state). Concurrently, as shown in 
FIGURB 23, the stud member 96 moves from position D to 
position B where the stud member 96 comes into contact 
with adjacent side edge portions of the groove 98 where 
a camming force causes the groove 98 to the left (in 
PICURB 23) and thereby concurrently cause the advance 
tube 46 to rotate to the left. The stud member 96 moves 
to position 9 and then back to a position A2 which 
corresponds to the rest position (or resting state) of 
the dispenser 26. Position A2 is a position in groove 
98 that is in circumferentially spaced relationship to 
the groove 98 position that is position A. 

The configuration of the groove 98 with its 
offset opposite side edge configuration and dimensions 
guides the stud oembers 96 and allows the advance tube 
46 to rotate in only one direction and prohibits the 
advance tube 46 from hacking op or counter rotating. 
The groove 98 in cooperation with the stud members 96 
thus achieve a critical function in the device 10. The 



advance tube 41 ii rotated in incremental steps, so thee 
the helical groove 54 defined in the outer surface 36 of 
the advance tube 46 advance* to a predetermined extent, 
and so that the level dioplay device 32 advances in the 
helical groove 54 and in longitudinal alot 34 to a 
predetermined extent, responsive to each actuation of 
the dispenser 26 valve. Thus, the level display device 
32 accurately measures the number of actuations of the 
dispenser 26 valve. The number of actuations provide an 
Indication of the quantity of medicaaent remaining in 
the dispenser 26 and of the daily (or cumulative) done 
received by a user of the device 10. It is important to 
note that the etud members 96 do not rotate or move 
along the groove 98, but rove only longitudinally and 
reciprocally. It is the longitudinal and reciprocal 
motion of the etud members 96 in the groove 98 that 
forces the advance tube 46 to rotate In one direction. 

The dose counter feature of th* device 10 is 
optional but preferred. If desired, this feature need 
not be included in an embodiment of device 10. ao those 
stilled in the art will readily appreciate. Khen 
utilised, the dose counter feature is operated by the 
easm dispenser 26 valve actuations that dispenses a 
medication dose. As can be appreciated from, for 
example, FIGURE 23, the reciprocal movement of the stud 
nembers 96 rotates the advance tube 46. Since the 
advanced tube 46 here carries both the helical groove 54 
and the printed numerical indicia 102, the rotation of 
the tube 46 provides the needed movement to count both 
dispenser 26 medicament level and number of doses. Bach 
time the dispenser 26 is depressed and the dispenser 26 
valve ia actuated, a next succeeding number appears in 
the window or port 104 of noisle 16. For s uaer to 
count the user's daily dose each day. the dose counter 
can be reset by the uaer rotating the nossle 14 relative 
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to the housing 12 until the cumber "0* appears in the 
window 104. Thus, if desired, a user can maXo a fresh 
count each day. The device 10 does not permit the 
dispenser 26 medicament level to be reset, but permits 
the number of dooeo to be reset (through rotation of the 
noxsle 14 relative to the housing 12, as explained). 

FIGURE 11A depicts an alternate embodiocnt of 
the advance tube 4 6 of PXCUBS 11. The elements in 
FIGURE 11A designated by reference numeral s io the 1000 
car Us, having the last two or three digits in cannon 
with elermnte described above with respect to FIGUKB 11, 
correspond to and have similar functiono or structure as 
the elements described above. At least one downwardly, 
helically extending groove 1054 is defined in the outer 
surface 1056 of advance tube 1046 and io operably 
associated with the level display device 1032. the level 
display device 1032 being illustratively snap-fitted 
into groove 1054. 

However, it is contemplated that medicament in 
dispenser 26 could be sold in a multiplicity of doses. 
Typically, the medicament, dispenser 26 comes in 100 and 
200 doses, although other dose amounts are contemplated. 
Therefore, it is contemplated that the level indicator • 
device 1032 of the present invention must accooaodate 
such different dose sizes. FIGURE 11A depicts an 
advance tube 1046 able to accommodate dispensers 26 
having ouch different dose aire. The helically wound 
groove 1054 of FIGURE 11A has a different angle, linear 
length and spacing compared to the helically wound 
groove 54 of FIGURE 11. Further, while only one 
helically wound groove 1054 is ohown, two or more 
grooves, each having a different angle, linear length, 
and spacing, and each able to accommodate different 
indicator devices 1032 are contemplated. 



wouwsisi* pcmisoviiiit 

- 29 - 

FIGURES 13-15 provide further detail on the 
advance. ring 94. FIGURB 13 is a top plan view, FIGURE 
14 is a side elevatlonal view and FIGURE 15 is a side 
elevational view in cross-section of the advance ring 
S J4. In embodiment 10, the advance ring 94 has a 

generally circular ehape when viewed from above, and is 
preferably made of surgical metal material or rigid 
plastic suitable for sterilisation and reuse or 
disposal . 

10 As shown in FIGURES 13-15, advance ring 94 is 

movably disposed in lumen 48 in operable comraunlcat ion 
with the advance tube 46 that is movably disposed in 
lumen 20. The advance ring 94 has preferably and as 
shown three projecting members 96 that extend therefrom. 

IS are integral therewith, are disposed in the tuba lumen 
48 and are operably associated with the serrated groove 
98 of the advance tube 46. As shown, at lease one, and 
often a plurality, but preferably three projection tabs 
91 extend outwardly, longitudinally, and upwardly from 

20 each member 96. Preferably, the tabs 97 are 

circumferentially equally spaced and preferably each tab 
97 is integrally and centrally (relative to an 
individual tab 97} associated with a projecting stud 
member 96. The advance ring 94 further includes s ring 

25 base portion 112 defining at least one central aperture '• 
124 therein. While only one aperture 124 ia shown, two 
or do re apertures are contemplated depending on the 
particular medicament dispenser 26. 

A peripheral side wall portion 136 is shown 

30 extended generally upward from and integral with ring 

portion 122. so that the inner surface 130 of side wall 
portion 126 and ring base portion 122 define a cup- like 
structure (see FIGURE 15). Side wall portion 126 runs 
along and extends upwardly from a peripheral edge 12S of 

35 ring base portion 122, although other arrangements are 
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contemplated. For example, wall portion 126 could run 
along and extend from the inner circumference of the 
.ring portion 122 (around the aperture 124). 

Projecting tabs 97 extend upwardly from and 
5 are integral with oids wall portion 126. while each 

projecting member 96 extends radially outwardly from and 
is integral with each tab 97. As shown in FIGURE 13. 
the three projecting members 96 each having a projecting 
cab 97, are equally spaced about, and project from outer 

10 surface 130 at the proximal end 132 of Che ring 94. The 
tabs 97 are believed to improve the capacity to slidably 
and longitudinally move the ring 94 along the inner 
surface of the tube 46 when the ring 94 in association 
with a dispenser 26 is advanced into the tube 46 during 

15 assembly of device 10 for use. However, other 

arrangements are contemplated including having the 
projecting members 96 attached to any portion of the 
outer surface 13 0. ' including diecal end 134, depending 
on the position of the advancing ring 94 in the lumen 

20 48. Preferably each projecting member 96 of a ring 94 
ia operably associated with the serrated groove portion 
96. 

As provided above, device 10 includes a dose 
indicator device. The advance tube 46 includes Indicia 

25 102 disposed thereon {see FIGURES 9 and 11) and visible 
through the display port 104 defined in noxsle 12 (see 
FIGURES 16-18). The indicia 102- illustratively comprise 
a series of numbers that ere imprinted on a scrip of 
paper that is attached to the tube distal end 100. and 

30 each number indicates a cur-be r of doses. The display 
port 104 is defined in the upper portion 36 of the 
oox tie 12 in fluid corniest ion with the nozxle lumen 
74 and ia in spaced and positional relationship with the 
advance ring 94. Ao the advance tube 46 rotates, the 

35 cumbers of the Indicia 102 are displayed through the 
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display port 104 in sequence. While a strip of paper is 
uied in one embodiment, other indicia devices tor 
displaying the number of doses are contemplated. Par 
example, the numbers could be written or printed 
5 directly upon the tube dlatal end 100. Furthermore, 

projecting nerabera 96 could operably engage a counting 
device connected to an analog or digital display tor 
displaying the number of doses administered. 

FIGURE 1 illustrates that nozzle 14 is 
10 intended for insertion into the couth of s user, 

although it is contemplated that Inhalation device 10 
could be used with any orifice of the body. FIGURES 
16-18 illustrate further detail on nozzle 14. PIGURB 16 
shows a perspective view of the nozzle 14 removed from 
15 the housing 12, while FIGURES 17 and 10 show a front 

elevational and side elevational view in croso-section. 
It is preferred that nozzle 14 be cooprised of surgical 
metal material or rigid plastic. 

PIGURB 19 shows a side elevation view of the 
20 level display device 32 which preferably includes a 
pointer 136 comprised of surgical metal material or 
rigid plastic. Pointer 136 here includes a rounded 
upper portion 136. which is generally circular when ■ 
viewed from the front, and a post member 140, which 
35 extends therefrom and Is integral therewith. While a 
circular chape is shewn, other shapes are contemplated 
including, for example, diamonds and arrows. Pointer 
136 further includes at least one flange or lip 142 
projecting generally radially outwardly from post member 
30 1*0 and extending around the circumference thereof. 

While one lip 142 is shown, two or more lips 142 or even 
« plurality of generally radially outwardly extending 
nubs are contemplated. 

as shown, post member 140 has a predetermined 
35 outer circumference such that a distal end 144 can 



extend through the slot 3 4 and operably engage helically 
extending groove 54 about tube 46. Up 142 is 
positional ly spaced from the upper portion 136 so that 
the pointer 136 can alldably move in slot 34 in a 
S linearly reciprocal fashion. Up 142 is further formed 
having angled and engaging surfaces 14 6 and 14 B. Angled 
surface 14 6 ia formed so that it can readily peas 
through the slot 34 into the lumen 20 where an engaging 
surface 148 on lip 142 then alldlngly engages inner 

10 surface 18 of the housing 12. 

When advance tube 46 is inserted into the 
lumen 20, the pointer 136 is inserted through the slot 
34 to operably engage the helically wound groove 54. 
Lip 142 is sufficiently flexible to pass through the 

15 slot 34. Pointer 136 is advanced through the slot 34 

until the distal end 144 operably engages the helically 
wound groove 54 in a snap- fit fashion so that the 
engaging surface 148 engages the inner surface 18. The 
interaction of distal end 144 with the helically wound 

20 groove 54 and engaging surface 14 B with the inner 

surface 18 are out fi dent to hold the pointer 136 in 
place in slot 34. As the advance tube 46 advances and 
moves rot at i cmally in lumen «20, the operable association 
of the distal end 144 and the helically wound groove 54 

25 causes the pointer 136 to slidably move in the slot 3« 
in a linear fashion. This movement of the pointer 136 
is indicative of the amount of medicament remaining in 
the medicament dispenser 26. As shown in FIGURES 1 and 
5, the slots 34 Include markings or mountings 33 which 

30 assist the user in determining how much medicament 
remains. 

PIGURB ISA depicts an alternate embodiment of 
the pointer 136 of PIGURB 11. Correspondingly, the 
last three digits in the 1000 series of numerals 
35 depicted in FIGURE 19A are connected to elements which 
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hava the soma function and/or structure as those 
described -ith regard to FIGURE 19. In PIOIIRB ISA; 
upper portion .113 B of the level display device 1032. 
i.e.. the pointer 1136, is depicted as a double arrow. 
5 FIGURES 20 and 21 Illustrate a replaceable cap 

150 for removable and replaceable use with nozzle 14. 
FIGURES 20 and 21 show a perspective view and aide 
elevational view in cross section of cap ISO. It is 
contemplated that replaceable cap 150 is formed of 

10 surgical metal material or rigid plastic suitable for 
sterilization and reuse or disposal. 

in embodiment 10, the replaceable cap ISO has 
a generally trapezoidal shape when viewed from the end; 
however, other shapes are contemplated. Replaceable cap 

15 150 is formed so that it engages the distal end ot the 
nozzle 14 at the nozzle opening 84 forming a tight 
friction fit therewith. A generally flat lid 152 is 
included in the cap 150 with an Integral akirt 154 
extending from a peripheral edge 156 thereof. The skirt 

20 154 is further formed with a lower cap edge 158 which 
abuts against shoulder 159 defined in the nozzle 14. 

A chamber 160 is defined in cap 150 by an 
inner surface 162, while an opening 164* is defined 
opposite the lid 152 by the lower cap edge 158. At 

25 least two lips, first and second lips 166 and 168. 

project generally inwardly from a lid Inner surface 170. 
While two lips 166 and 168 are shown, three or more lips 
are contemplated. Furthermore, it is contemplated that 
replaceable cap ISO could be attached by other m e a n s 

30 including threads, claspo. pins. etc. In embodiment 10. 

the opening 164 la configured to receive the distal end 
of the nozzle 14. with first and second lips 166 and 166 
configured to have a tight friction fit with the nozzle 
outer surface 72. 
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In operation aa a reusable device 10, the 
medicament dispenser 26 oust be inserted into the device 
. 10. In one embodiment, device 10 is disassembled so 
that the oedicament dispenser 26 can be inserted. 
5 First, advance tube 46 is removed from the tube lumen 
20. This removal requires that the top member 42 be 
removed from the distal end 24 of housing 12 and the 
pointer 136 be removed from the slot 34, so that the 
advance tube 46 containing the advance ring 94 can be 

10 removed from the housing 12. Note that concave engaging 
portion 35 assists the user in removing the pointer 136. 

The user can now reassemble the inhalation 
device 10 to Incorporate the medicament dispenser 26, if 
desired. Medicament dispenser 26 is operably associated 

IS with the advance ring 94. This is preferably 

accomplished by inserting the outlet valve member of the 
medicament dispenser 26 into the aperture 124 so that 
the forward or proximal end of. the medicament dispenser 
26 is in contact with the inner surface 128 and ia 

20 contained in the cup- like structure defined by the inner 
surface 128 and the ring portion 122. The medicament 
dispenser 26 and the advance ring 94 can now be operably 
associated with the advance tube 46 and the resulting 
subassembly can be inserted into the proximal end 22 of 

25 housing 12. 

When the inhalation device 10 is used with 
medicament dispenser 26. the protruding portion or 
outlet valve member (not shown) of the medicament 
dispenser 26 is inserted into first opening 80 and 

30 passageway 7B. so that the dispenser is supported by the 
support 76 . 

Alternatively, aa shown in FIGURE 24, the 
advance tube 46 and the advance rleg 94 can be 
preliminarily assembled with the housing 12 and then the 

35 dispenser 26 can be inserted into the lumen 48 of the 
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advance tub« «€ to tho longitudinal extent i 
associate fully the dispenser 26 proximal end and 
associated dispenser 36 valve with the advance ring 94. 
It is also contemplated that the inhaler 

5 device 10 is disposable, wherein the device 10 is sold 
with the dispenser 26 already disposed therein and with 
advance ring 94 fixedly connected to dispenser 26. 

It is contemplated that, after usage of a 
dispenser 26, advance ring 94 and the associatiated 

10 dispenser 26 are removed from tube lumen 48. In this 
application, a fresh medicament dispenser 26 and 
associated advance ring 94 are inserted into the tube 
lumen 48. As ahown in PIGURBS 9 and 10, three grooves 
58 are defined in and equally spaced about the inner 

15 surface 60 partially along the longitudinal axis of the 
advance tube 46. The advance ring 94. preferably 
including the eedicament dispenser 26, is placed in the 
tube lunen 40 so that the projecting members 96 of the 
ring 94 each operably engage a different groove 58 

20 initially. Bach projecting member 96 is preferably in 
spaced adjacent relationship to the associated groove 
58. so that the advance ring 94 elidably advances in the 
tube lumen 48 in a linear fashion until the projecting 
members 96 operably engage the serrated portion 98. 

2S when the level display device 32 is in place. 

the top caember 42 may be associated with housing 12 as 
above described. 

Preferably advance tube 46, which ie rot at ably 
disposed within the tube lumen 48, baa the projecting 

30 members 96 of the ring 94 operably engaging the teeth 
118 of the serrated groove portion 98. Downward 
pressure on the advance ring 94 causes the three 
projecting tabs 91 to move into, and press downwardly 
on, the grooves 120 defined in Che serrated portion 98 

35 by teeth 118. Releasing the pressure on the advance 
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ring 94 causes the projecting tabs 97 to move towards 
the tip of the next tooth and groove in the series of 
teeth 118 end grooves 120, in a rachet-like fashion. 
Furthermore, as the three projecting tabs 97 engage the 

5 grooves 120. it causes the advance tube 46 to rotate in 
the lumen 20. 

As the advance tube 48 advances and moves 
rotationally in the lumen 20, the operable association 
of the distal end 144 and the helically wound groove 54 

10 causes the pointer 136 to elidably move in the slot 34 
in a linear fashion. This movement of the pointer 136 
is indicative of the amount of medicament remaining in 
the medicament dispenser 26. Further, eg the advance 
tube 46 rotates, the indicia device 102 rotates, 

15 indicating the number of doses administered during a 

predetermined period. At the end of such period, nestle 
14 can be rotated until the first number, preferably 0. 
is visible in display port 104. This acts to reset the 
dose indicator device. 

20 After all the medicament is dispensed from the 

dispenser 26, the dispenser 26 may be removed from tube 
lumen 48 and discarded, if device 10 is reusable. 
However, it is also contemplated that device 10 is 
disposable, wherein both the dispenser 26. housing 12. 

25 nozzle 14 and cap ISO are discarded. The level 

indicator device 30 may be reset by rotating advance 
tube 46 in the counter-advance direction, i.e., opposite 
to that of the normal advance rotation. In turn, this 
will cause the level display device 32 to return to ite 

30 original position in slot 34 in a linear fashion. The 
Inhalation device 10 is now ready for reuse. 

FIGURES 25-29 show an .alternative embodiment 
of the inventive inhalation device generally designated 
as 180. Device 180 la generally similar to device 10 in 

35 structure and operation, and similar components are 
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correspondingly similarly numbered but with the addition 
of prime marks thereto for convenient identification 
purposes. 

In device 180. the unitarily formed advance 
5 ring 94* has three equally circumferentially spaced 

projecting stud members 96' that each radially outwardly 
extend from a position adjacent to the outer open edge 
of the side wall 126* thereof. To accomodate the stud 
members 96' in the lumen 48' of the advance tube 46' 

10 during assembly and disassembly of the device 180, three 
equally circuoferentially spaced, longitudinal grooves 
58* are defined in tho inner surface 60' of the advance 
tube 46' that each extend from the upper proximal end 
108' of tube 46' to the serrated groove 98' . 

15 Alternatively, if desired, three such grooves 

(not shown) could be defined in the inner surface 60' of 
the advance tube 46' that eacb extend from the lower 
distal end 110* of the tube 46* to the serrated grove 
98. In this arrangement, during association of a 

20 dispenser 26' with the device 180. the proximal end of a 
dispenser 26' is extended into the lumen 48' of the 
advance tube 46' and engaged with the advance ring 94* 
after the advance ring 94' has been associated with the 
advance ring 46* by inserting the advance ring 94* into 

25 the advance tube 46' through the distal end 110* of 
advance tube 46' . 

In device 180, the advance tube 46' is 
unitarily eelded of a sterillsable plastic (preferred) 
or metal. 

30 if desired, an Inhalation counter device can 

be provided, aa indicated above, which does not 
Incorporate a dose counter. Such a device can alco be 
prepared with a nozzle fixed to the housing. An 
illustration of such a device is provided in FIGURE 2SA. 

3S Be re. a housing 12* and a nozzle 14* are each separately 
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f orm ed by molding plastic or the like and then are 
* bonded together by an adhesive (not shown) , sonic 
. welding, or the liXe. By appropriate sizing of bousing . 
13' and nozzle 14*, the advance ring 94, the advance 
5 tube 46, the top member 42, and the level display device 
32 of embodiment 10, illustratively, are associated with 
the housing 12' , and the dispenser 26 is associated with 
the assembled structure as shown in FIGURE 25A. The 
lower end of the advance tube 46 is not provided with 
10 numerical indicia, and no window in the nozzle 14' is 
provi ded . 

In a device 10 or 180. the advance ring 94 or 
94* is reasonably stable and resistant to rotational 
movement relative to the advance tube 46 or 46' when the 

15 valve of the associated dispenser 26 or 26' is actuated. 
However, study indicates that when the advance ring 94 
or 94' im longitudinally and reciprocatingly moved, as 
explained, and the advance tube 46 or 46' is rota t ably 
raoved by the camming action of the stud members 96 or 

20 96' upon edge portions of the serrated grove 98. as also 
previously explained, it may under certain conditions be 
possible for slight rotational m ov ements of the advance 
ring 94 or 94* to occur. Such a movement, if it 
occurred, could Interfere with, or detract from, the 

25 accuracy of medicament aoount and dose number provided - 
through usage of a device 10 or 180. Hence, for reasons 
of safety and of achieving maximun possible accuracy in 
the indicated amount of cedicairent in a dispenser 26 or 
26' by a device 10 or 180, and also in the indicated 

30 nuxber of doses dispensed by using a device 10 or 160. 

it would be desirable to prevent the advance ring 94 or 
94' from experiencing any rotation in a device 10 or 
180. At the same time, there should be no interference 
with the longitudinal reciprocal ratability of the 
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advance ring 94 or 94* relative to housing 12 or 12' and 
advance tube 4S or 4«' . 

To achieve thie desirable result, in the 
preeenC invention, keying means la provided tor 
interlocking an advance ring, such as advance ring 94 or 
94*. »ith a housing, such as housing 12 or 12', in an 
inhalation device, ouch as device 10 or device 1BQ. 

varloua illustrative embodimento at such 
keying means are provided. For present descriptive and 
illustrative purposes, the keying means io preferably 
incorporated into an inhalation device that is sinilar 
to embodiment 10 except that certain changes, as now 
described, which ore introduced into the housing 12 and 
the advance ring 94, as illustroted in embodiments of 
FIGURES 30 and 3 OA, 31 and 31A, and 32. 

In the embodiment* of each of FIGURES 30 and 
SOA, 31 and 311, and 32. the bousing 12 at Its distal 
end 24 is provided with a plurality of circumf arentially 
preferably equally spaced, rearvardly projecting legs 
201. The legs 201 ore radially inwardly spaced relative 
to the outer surface 16 of housing 13 so as to avoid 
Interference with the above described arrangements tor 
aasociating the noxtle 14 with the housing 12. Also, 
while the respective lengths of the legs 201 aro equal 
to one another, these lengths are such that no 
interference occurs between the legs 201 and portions of 
the noxtle 14. 

The legs 201 at their respective ends are 
associated with a flattened disk-202 that has a central 
aperture 203 defined therein. The else and shape of the 
aperture 203 are ouch that the support *> 6 in the no* tie 
14 can extend upwardly therethrough when the nozxle 14 
ia io connected association with the bousing 12. 

In each of the embodiments shown in FIGURES 30 
and 30A, 31 and 31A, and 32, the advance ring 94 is 



provided with a pair of flanges 204 chat are integrally 
forced with the ring portion 122 and that project 
rearvardly therefrom. Relative to the ring portion 122, 
the flanges 204 are each of generally uniform thickness, 
and each extends arcuately and in adjacent relationship 
to the aperture 124 defined in ring portion 122. The 
flanges 204 are in opposed but inversely curved 
relationship to each other on opposite side of the 
aperture 124. 

In the embodiment shown in FIGURES 30 and 3 OA, 
terminal outside end edge portions of each flange 204 
are configured for facilitating entrance into the 
aperture 203 when the advance ring 94 is slldably and 
longitudinally moved through the lumen 40 of the advance 
tube 46 during assembly of the device 10 and association 
thereof with a dispenser 26. 

To aid in this assembly, conveniently and 
preferably the advance ring 94 is preliminarily 
associated with the proximal end region of the dispenser 
36. Conveniently and preferably, there is a 
diasociatable friction tit between this proximal end 
region and the advance ring 94, thereby to reduce the 
possibility that the advance ring 94 could dissociate 
from the dispenser 26 as the subassembly of advance ring 
94 and dispenser 26 is slidably extended through the 
lumen 48 beginning at the proximal end 22 of housing 12. 

During assembly, when the flanges 204 reach 
the disk 202, they pass through the aperture 203 into 
full engagement with the disk 202 without interference 
with the support 7«. Outside surface portions of the 
flanges 204 frlcclonally engage adjacent portions of the 
aperture 203 so that the flanges 204, and thereby the 
advance ring 96, are restrained from rotational movement 
relative to the aperture 203. However, the 
Interrelationship between the flanges 204 and the 
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aperture 203 is such that the flanges 204 are 
longitudinally and reciprocally moveable relative to Che 
aperture 203 .when the dispenser 26 is compressed 
relative to housing 12 and the dispenser 26 valve io 
actuated followed by release of the compression fores, 
as explained previously. 

The embodiment shown in FIGURES 31 and 31A is 
similar to that abown in FIGURES 30 and 30A, except 
that, in the FIGURES 31 and 3 LA embodiment, a pair of 
separate slots 206 are defined in the diak 202, each 
slot 206 being configured for receipt and alidable 
engagement with a different one of the flanges 204 when 
the flanges 204 are aligned and oriented therewith 
during assembly. Thus, the sloes 206 permit 
longitudinal movement of the flanges 204 relative 
thereto, but not rotational movement of Che flanges 204, 
as desired. Zn addition, in the FIGURES 31 and 31A 
embodiment , the legs 201 are circumf arentially ccetoined 
and replaced to achieve a continuously circumf erentially 
extending sleeve 207 that is integral wich Che outer 
edge portions of the disk 202 and that snap f iCs into a 
socket (not detailed) formed in the housing 12 adjacent 
inner surface IB at distal end 24. 

The embodiment shewn in FIGURE 32 Is similar 
to Chat shown in FIGURES 31 and 31A. However, here, 
opposite side portions of the aperture 203 are provided 
with flange* receiving side pockets, or cut-outs, 208 
that restrain Che flanges 204. when engaged therewith, 
from rotation, but that allow flange 204 reciprocation, 
as desired. In addition, side edge portions 209 of the 
advance ring 46 are provided with alternating 
longitudinally eTrmiH-vj ridges and valleys which are 
adapted to matingly engage inside surface portions of 
legs 201 that are here circumf erentially flattened and 
Chat have inside surface portions that are 



correspondingly configured relative to the edge portions 
209 whereby the edge portions 209 sre engageable 
. therewith, thereby to prevent the advance ring 94 from 
rotating but not reciprocating relative to housing 12. 
Here, the relationship between the housing 12, the 
advance cube 46 (which is not shown in FIGURES 30, 31 
and 32 ) and the advance ring 94 can be such that the 
ring 94 projects longitudinally down Into the region 
occupied by the legs 201 below the ring 94 and the 



10 

When in use a device 10 reaches the state 
where the level display device 32 has advanced to. or 
nearly to. the lo-er end of the slot 34. it is desirable 
to have the device 10 perform in 0 predictable manner. 

15 Two possible modes of operation are illustrated in 

FIGURES 31 and 34, respectively, end now described. In 
Che presently improved inhalation device, improvements 
are provided which optionally can be used and which ere 
adapted to achieve such operational modes. Bach can be 

20 used if desired to regulate movement of the advance tube 
46 or 46' when the tube 46 or 46' has been advanced to 
an extent that the level display device 32 is at. or is 
approaching, the lower end of the longitudinal slot 34 
in housing 12. 

25 In one embodiment of Che inhalstion device 10,-. 

a -lock-out- mechanism is provided, such as illustrated 
in FIGURE 33, that prevents the inhalation device from 
operating. The -lock-out' oecbanisa is simply and 
effectively achieved by placing an impediment cor stop 

30 210 at the terminus of ths helical groove S* of the 

advance tube 46. The stop 210 has a lump configuration, 
such as shown in FIGURE 31. «hen the level displsy 
device 12 (not shown In FIGURE 331 has advanced (as a 
result of use of the device 10) to the stop 210, further 

35 rotational movement of the advance tube 46 is prevented. 
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Also, ocrvewnt of scuds 96 in groove 98 is prevented, 
end longitudinal movement of the dispenser 26 is 
prevented so that medication cannot be dispensed. 

in another embodiment of the inhalation 
5 device, ehown illustratively in FIGURE 31. the advance 
tube 46 is allowed to rotate after the level indicator 
device 33 has advanced to about the bottom of the 
longitudinal slot or groove 54. Bare, the helical 
groove 54 in the edvance tube 4S at the groove 54 
10 t ami mis is f or med into s circular (or endless) groove 
211. When the tube 46 is rotetably advanced in device 
10 operation, the groove 211 allows medication to be 
dispensed from the dispenser 26 (to the extent that any 
medicament remains In the dispenser 26) . yet does not 
15 allow the level indicator device 32 (not shown in FIGURE 
34) to move further down in the slot 34. The groove 211 
allows the advance tube 41 to rotate responsive to 
canning action exerted in the serrated groove 56 by the 
stud members ss while the level indicator device 32 
20 remains on -empty* at the bottom of the slot 34. 

In another improvement, as illustrated in 
FIGURES 35-38, a nozzle 14' is provided with a -quick 
disconnect - arrangement for dissociation of the noxxle 
14' frost the housing 12. This feature is desirable for 
25 a patient who needs or desires to clean, perhaps 

periodically, the interior of the nozsle 14' followed by 
re -connection of the nozzle 14 with the housing 12 . 
Since the circularly arranged eequential numerical 
legend 102 remain* undisturbed at the distal end of the 
30 advance tube 4*. no interference results from such a 

removal and replacement of the nozzle 14*. The •quick 
disconnect" nozzle 14' is achieved by placing on each 
opposite aide of the nozzle 14' adjacent to proximal end 
40' thereof a radially compressible latch arm 212. Bach 
35 arm 212 is provided at its upper terminal open end with 
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an out-turned flange 213. Opposite sides of each arm 
212 era defined by circumferential ly spaced longitudinal 
slots in the body of the nozzle 14 ' . The lower end ot 
the era 213 remains integrally associated with the 

5 nozzle 14 body and acts as a spring that retains the 
associated arm 213 in a yieldingly biased upstanding 
orientation. Between the nozzle 14' at the distal end 
24 of the housing 12 is a sleeve 214 whose upper rim is 
adapted to snap fit about the distal end 24. The lower 

10 rio of the sleeve 314 is adapted to seat about a lip 
defined about the upper or proximal end 10* of the 
nozzle 14'. Opposite side portions of the lower rim of 
eleeve 314 each have a slot 215 defined therein that ie 
adapted to receive e different flange 213. Thus, when 

IS the latch arms 212 ere compressed inwards between a 

thumb and forefinger, the nozzle 14 Is seated against 
the lower end of the sleeve 214. when the latch arms 
212 are released, the flanges 313 seat In the slots 215 
so that the nozzle 14 is held against the adjacent end 

30 of the sleeve 314. A reverse procedure disengages the 
nozzle 14 from the sleeve 2l«. The sleeve 214 is 
provided with a window 104 which is aligned with the 
numerical indicia 103 when the assembled device 10 ie 
assembled with the nozzle 14*. 

25 In another improvement, also illustrated in 

FIGURES 35-38. the nozzle 14' is provided with e nozzle 
stend 217 that is unltarily formed with the nozzle 14 
body by molding or the like. The nozzle stand 317 has a 
bottom configuration that enables the stand 317 to 

30 support relative to an underlying flat surface the 
device 10 in an upright orient ot ion. 

FIGURE 39 Illustrates e modified device 10' 
wherein the sleeve 314 is eliminated, the slots 315 are 
placed adjacent the distal end 34' of the housing 12', 

35 and the nozzle 14' directly connects to the distal end 
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34' . The component eizss and proportions ere such that 
the window 104' is here in the housing 13' . 

FIGURES 40-42 illustrate an alternative 
embodiment 220 of an inhalation device of the invention 
5 wherein the groove 98 and the studs 96 are Interchanged 
with one another so that the groove 98' is here on the 
advance ring 94' while the studs 96' are here on the 
tabs 97' that downwardly extend from the advance tube 
46'. la this device 220. the serrated groove 98' is 

10 relocated about the circumference of the advance ring 

94' while the projecting stud members 96' are relocated 
on the bottom ot the advance tube 46'. Other components 
are as indicated relative to embodiment 10. The advance 
tube 4 6' and the advance ring 94* of embodiment 220 are 

15 relatively easier to sold uniterlly compared to the 
edvance tube 44 and the advance ring 94. 

FIGURES 43-40 illustrate an alternative 
escbodloent 221 of an inhalation device of the invention. 
Here, the groove 98' on the edvance ring 94* of 

20 embodiment 220 is repleced by a zigzag raised rldgs or 
rail 232 that circumferential ly extends about the 
outside of an advance ring 9«" and the studs 96' on the 
advance tube 46' of the embodiment 220 are replaced by 
at least one pair of longitudinally spaced, adjacent 

25 guidance ■kids 224 on the tabs 226 of the advance tube 
46". The eklds 234 each ride on a different generally 
opposed side edge portion of the rail 223 so that, as 
the advance ring 94" reciprocally coves longitudinally 
during actuations of the dispenser 36 valve, the skids 

30 334 cam against the rail 233 and cause the rail 322 to 
cove rotetably. Owing the configuration of the rail 
323. which corresponds to the configuration of the 
groove 98 (above explained), the tube 48" rocatably 
edvances in one direction only. 
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PI CURBS 49-53 illustrate an alternative 
embodiment 230 of an Inhalation device of the present 
invention. In device 330. the helical groove S4.of 
advance tube 46 is replaced by threads 319. that ere 
5 formed preferably by molding or the like, about exterior 
portions of an advance tube 338. These threads 319 
engage another set of threads 218 that are molded into 
an inside fsce of a level indicating leaf 331. In the 
assembled and operating embodiment 230. the threads 318 

10 engage the threads 319, and the level indicating leaf 
331 is carried in a longitudinally extending leaf 
housing 333 that la provided on the outside of the 
device housing 233 end that extends over the 
longitudinal slot 334 in housing 233. The serrated 

15 advancing groove 98 (not shown in FIGURES 4 9-53) 

cooperate with the edvance ring 335 with atud members 96 
end operate es in device 10. Except for the threads 319 
and 318, the operation of the embodiment 330 may be 
regarded as being is similar to the components and 

2D operation of the embodiment of FIGURES 31 and 31A where 
that advance ring 94 is provided with guidance flanges 
304. The illustrative arrangement of the threads 219 
and 218 Is such that, as the arrows shown in FIGURE 50 
indicate, as the advance tube 238 rotates responsive to 

35 reciprocal mo veme nts of advance ring 335 during 

operation of the embodiment 330. the leaf 331 rises in 
housing 333 along slot 334. The locations of the 
threads 318 and 319 and their respective associated 
components can very, if desired, depending upon needs 

30 and objectives. 

FIGURES S3- 55 illustrate as alternative 
embodiment 175 of the Inventive inhalation device 
wherein the zigzag groove (which, as above described in 
associated with either the advance ring or the advance 

35 tube) ie replaced with a functional ly equivalent 
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structure while the usually cylindrical aided etud (or 
pin) member (which eo above described In association 
with correspondingly either the advance cube or the 
advance ring) la replaced with another functionally 
equivalent structure. 

Thua. in PlCUaB S3, a suitable aigreg track 

176 is defined by a combination of projecting posts 177 
and projecting diamonds 17B. A plurality ot the poets 
177, each substantially identical to the others, are 
each clrcumferentially located relative to the other 
posts 177. and each is in circunferentlally equally 
spaced relationship relative to the other posts 177. and 
each radially outwardly up stands (relative to the outer 
or inner associated cylindrical ly curved surface edvance 
ring or advance tube, as the caoe nay be for a 
particular enfcodiment) . Bore, illustratively, each post 

177 is associated with an advance tube 179. Bach poet 
177 has a pointed head 182 that is identical to the head 
182 of the other posts 177. Bach head 182 Is defined by 
symmetrical, lateral, straight head sides 1*3 that taper 
from a post's opposite sides 184 to the post's head 182. 
The poet heads 182 here point downwards and meet at and 
along a common circumference (called for convenience the 
'post circumference*) . 

A plurality of dlanonde 178. each 
substantially identical to the other diamonds 178. are 
each clrcumferentially located relative to the other 
diamonds 178. and each is in circumf erentially equally 
spaced relationship relative to the other diamonds 178, 
and each radially outwardly upstands (relative to the 
outer or inner associated cylindrically curved surface, 
so the case may be for a particular embodiment) . Here, 
illustratively, the diemonds X78 are associated with the 
edvance tube 179. Bach diamond 178 has equal sides, and 
each diamond 178 has a perimeter configuration that is 
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identical to that of the other diamonds 178. and the 
diamonds 178 are arranged so that two corners of each 
diamond fall along a common circumference (called for 
convenience the "diamond circumference*) . 

The •diamond circumference* is longitudinally 
spaced from the 'post circumference* in en assembled and 
operating embodiment. However, the posts 177 are 
clrcumferentially offset relative to the diamonds 178 so 
that together the posts 177 and the diamonds 178 define 
therebetween a zigtag track that can be considered to be 
somewhat similar to the rigaag track illustrated, for 
example, in FIGURE 23. 

At lsaot one, and preferably a plurality of, 
hexagonal ly sided stud or pin members 187 out stand from 
the other of the edvance tube or the advance ring; here, 
illustratively the advance ring 186. Bach hexagonal ly 
Bided etud member 187 is similar to the others thereof, 
and each is here considered illustratively to be 
longitudinally symmetrical relative to its respective 
left and right eidee. while opposite sides 188 and 189 
of eech etud member 187 extend parallel to each other, 
one opposite side 188 is longer than the other side 189. 
The respective pair membere of adjacent sides 190 and 
191, relative to each of the opposite sides 168, 189. 
respectively, are symmetrical and equal in length to 
each other. However, the adjacent sldss 190 of the 
longer one 188 of the opposite sides 168, 189 are 
shorter than the adjacent eidee 191 of the shorter one 
188 of the opposite sides causing the respective pairo 
of adjacent sides 190. 131 to intersect off center 
relative to the associated stud 187. 

When the advance ring 188 and the advance tube 
179 ere functionally engaged in the embodiment 175. the 
site and orientation relationships between the studs 187 
and the combination of diamonds 178 and posts 177 is 
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such -that the studs 167 are alidably moveable between 
adjacent pairs of diamonds 176. adjacent pairs of posts 

177, and adjacent pairs of diamonds 178 and posta 177. 
When the advenes ring IBS is longitudinally moved 
responsive to an actuating end-applied force against the 
distel end of a dispenser, each of the involved 
hexagonal ly shaped studs 187 advances along the sigaag 
track defined by the posts 177 end diamonds 178. 

In FIGURE S3, the arrow A indicate*, the 
direction of rotetlon of advance tube 179. the arrowo Bi 
and B2 indicate, respectively, the downwards 
longitudinal movement, followed by the upwards 
longitudinal movement of the advance ring 186 with scud 
members 187. end the various arrows C indicate the path 
of travel of stud members 187 in and along the path 
defined by the posts 177 and the diamonds 178 during 
longitudinal movenente of the advance ring 186. From an 
initial or rest position between a pair of 
clrcumferentially adjacent posts 177. an hexagons lly 
shaped stud 187 coves downwards (as shown in PIOTHB S3 
from pea it ion A to position B. where the stud 187 comes 
into contect with a diamond 178. At this location, the 
stud 187 cams against the side of the- diamond 176 and in 
effect, as the advance tube 179 rotates responolvely, 
moves to position C. and then travels to position D 
which is between two eircuaferentielly adjacent diamonds 

178. Position 0 is the position where the dispenser's 
valve is fully compressed and medication is dispensed. 
When the applied force on the dispenser is released, the 
stud 187 moves upward from position D and comes into 
contect with the head 182 region of s post 177. Because 
of the offset relationship between the posts 177 end the 
diamonds 176. the etud 187 moves to position B and then 
to position T which is between an adjacent pair of posta 
177 (relative to the stsrting pair of posts 177) . The 
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advance tube 179, because of the indicated offset 
relationship between posts 177 and diamonds 178, can 
rotatably. move in only one direction. 

Although the invention has been described with 
reference to certain prof erred embodiments, numerous 
modifications and variations can be made by those 
skilled in the art without departing from the novel 
spirit and scope of this invention. 
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what is cumm is, 

I. An inhalation device for dispensing a 
medicament f ran a dlapenaer that has an axial ly 
disposed, compression actuated, doae metering valve at a 
proximal end thereof, said device comprising: 

<a) a combination of a cylindrical housing 
and a nozzle body at one housing end. said combination 
having an Internal seat for said valve that is located 
generally adjacent said nozzle, and having a 
longitudinal elot in said housing) 

<b) a cylindrical advance tube in which said 
dispenser is alldably receivable and that is slidably 
engageable with aaid housing, that haa helically 
extending thread means defined exteriorly therein; 

(c) a circular advance ring which is 
asftociatahle with said dlapenaer about said proximal and 
and that ie alidably engagable vith said advance tube; 

(d> one of either said advance tube or said 
advance ring having a circumferentially extending zigzag 
track defined therein and the other of said advance tube 
or said advance ring having at least one radially 
outwardly projecting otud member defined therein that 
alidably engages aaid brack when said advance ring is ao 
engaged with said advance tube and vith said dispenser; 
and 

(e> a level Indicator that is slidably 
engagaabla witb ssid longitudinal a lot and also with 
aaid thread means through aaid longitudinal slot; 

the interrelatlonahlp between (a) . (b) . tc) . 
(d) and (a) being such that, when said advance ring 
cove a longitudinally and reciprocatingly when said valve 
la actuated, said stud member exerts a cansaing action 
upon aaid zigzag track whereby said advance tube rotates 
and aaid level indicator advances along said 
longitudinal slot. 
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2. An inhalation device for dispensing a 
oedicament from a dispenser that has an axial ly 
disposed, compression actuated, dose metering valve at a 
proximal end thereof, said device comprising i 

(a) a combination of a cylindrical housing 
and a nozzle body at one housing end. said combination 
having an internal seat for said valve that is located 
generally adjacent said nozzle, arid having a 
longitudinal slot In said housing; 

(b) a cylindrical advance tube in which said 
dispenser is slidably receivable and that is slidably 
engageable with said housing, that has a helically 
extending groove defined exteriorly therein, and that 
has a clrcumferentielly extending zigzag track defined 
interiorly therein which is located in upwardly spaced 
relationship relative to said ssat; 

(c) a circular advance ring which is 
associatable with said dispenser about said proxinal end 
end that is slidably engagable with said advance tube 
and has at least one radially outwardly projecting stud 
member that is slidably engageable with said track when 
said advance ring is so engaged with said advance tube 
and with said dispenser) and 

(d) a level indicator that is alidably 
engageable with said longitudinal slot and also with 
said groove through said longitudinal slot; 

the interrelationship between <a) . (b> , (c) 
and (d) being such that, when said advance ring moves 
longitudinally and reciprocatingly whan said valve i a 
actuated, said stud member exerts a canning action upon 
said zigzag track whereby said advance tube rotates and 
said level Indicator advances in said longitudinal slot. 
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3. An inhalation device for dispensing a 
medicament from a dispenser that has an axially 
disposed, compression actuated, dose metering valve at a 
proximal end thereof, said device comprising i 

(a) a combination of a cylindrical housing 
and a nozzle body at one housing end. said combination 
having an internal seat for said valve that Is located 
generally adjacent said nozzle, and having a 
longitudinal slot in ssid houslngi 

(b) a cylindrical advance tube in which 0 »id 
dispenser is elidably receivable and that is slidably 
engageable with said housing, that has at leaet one 
radially inwardly projecting atud member, and that hae a 
helically extending gr oove defined exteriorly therein; 

(c) a circular advance ring which is 
associatable with said dispenser about said proximal end 
and that is alidably engagable with said advance tube 
and haa a circumferentially extending zigzag track 
defined exteriorly therein that la alidably engageable 
with aaid track when said advance ring is so engaged 
with said advance tube and vith said dispenser; and 

(d) a level indicator that is slidably 
engageable with said longitudinal slot and also with 
said groove through said longitudinal slot; 

the Interrelationship between (a) . (b) , (c) 
and (d> being such that, when said advance ring moves 
longitudinally and reciprocatingly when said valve ie 
actuated, aaid stud member exerts a camming action upon 
said zigzag track whereby said advance tube rotates and 
said level indicator advances in said longitudinal sloe. 

4. An inhalation device for dispensing a 
medicament from a dispenser that has an axially 
disposed, compression actoatcd, dose metering valve at a 
proximal end thereof, said device comprising i 
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(a) a combination of a cylindrical housing 
and a nozzle body at one housing end, said combination 
having an internal seat for said valve that is located 
generally adjacent aaid nozzle, and having a 
longitudinal slot in said bousing; 

(b) a cylindrical advance tube In which said 
dispenser is slidably receivable and that Is slidably 
engageable with said housing, thst has helically 
extending thread means defined exteriorly therein, and 
that has a circumferentially extending zigzag track 
defined interiorly therein which is located in upwardly 
spaced relationship relative to said seat; 

(c) a circular advance ring which is 
associatable with said dispenser about said proxinal end 
and that is slidably engagable with said advance tube 
and has at least one radially outwardly projecting stud 
member that is slidably engageable with said track when 
said advance ring is so engaged with said advance tube 
and with said dispenser; and 

(d) a level indicator that la slidably 
engageable with said longitudinal slot and also with 
said thread means through said longitudinal slot, and 
that includes guidance means along aaid longitudinal 
slot for said level indicator; 

the interrelationship between <a) . (b) . (c> 
and (d) being such that, when said advance ring moves 
longitudinally and reciprocatingly when aaid valve is 
actuated, said stud exerts a camming action upon 

said zigzag track whereby said advance tube rotates and 
said level indicator advances along said longitudinal 
slot. 

5. An inhalation device for dis] 
oedicament from a cylindrical aerosol < 
a proximal end and a diatal end. that has a i 
actuated, dose metering valve axially disposed in s 



WOUAXUU fCT/USOJ/] I U7 

- 55 - 

constricted neck at said proximal end, and said valve 
Includes an exially projecting stem tube through which a 
single dose of said medicament is. dispensed in response 
to each actuating compreaaion or said valve, said device 
S cospriaing : 

(a) a generally cylindrical housing having an 
upper housing end, a lover housing end, a bousing side 
wall defining generally opposed interior and exterior 
housing side surface portions, and a longitudinally 

10 extending alot defined through said housing side wall; 

(b) an L- shaped nossle body having an input 
end and an output end. said input end being associated 
with said lover housing end. and said nozzle body 
further having an internal central valve seat located in 

15 recessed relationship relative to said input end, and an 
associated internal passsgevay extending between said 
valve seat and a terminus located in recessed 
relationship relative to said output end; 

(c) an advance tube having an upper end and a 
20 lover end, and an advance tube cylindrical side vail 

defining generally opposed inside and outside 
cylindrical ly extending surface portions, said advance 
tube outside surface portions being slldably engagable 
within said interior housing side surface port lone, said 

25 advance tube outside surface portions having a helically- 
ext ending groove defined therein, said advance tube 
inside surface portions being si red to slidably receive 
therein said dispenser and aald advance tube inside 
surface portions having a circumferential ly extending 

30 zigxag track defined therein that is located in upwardly 
spaced adjacent relationship relative to oaid advance 
tube lower end; 

(d) a level indicator including a foot 
portion end a pointer portion, said foot portion 

35 extending through said longitudinally extending alot and 
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being engageable with aaid helically extending groove, 
aald level indicator being oil liable along said 
longitudinal alot and also slldable along said helically . 
extending groove; 
S (c) an advance ring aasociatable about said 

constricted neck of oaid dispenser, said advance ring 
Including at least ana radially outwardly projecting 
stud member, said advance ring being slidably engageable 
with said Inside circumferential surface portions of 
10 said advance tube being slidably engagable within said 
advance tube inside surface portions, and aaid 
projecting stud member being engagable with said sigxag 
track; 

(f) the interrelationship between said 
15 housing, said advance tube, and said advance ring being 
such that: 

when aaid dispenser has been inserted through 
said advance tube, said advance ring has been so 
associated with said constricted neck, and said.valvo 
20 has been soseated In said valve seat with said stem tube 
in said passageway, and 

when a compression force sufficient to actuate 
said valve is applied to the distal end of said 
dispenser and is then released, 
25 then 

aaid advance ring remains circumferentially 
stationary relative to said housing, but 

said advance ring moves reclprocatingly and 
longitudinally, while c o ncurrently 
30 aaid projecting stud member in said zigzag 

track exerts a canning force against an adjacent 
contacted edge portions of said sigxag track and said 
aigzag track advances responsively, 
whereby 
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said advance tube rotates relative to said 
housing, and 

said level indicator slidably advances both 
circumferentially along said helical extending groove 
and also vertically along said longitudinally extending 
slot, so that the position of said level indicator along 
said longitudinally extending alot advances and thereby 
Indicates the amount of said medicament remaining io. or 
dispensed from, said dispenser. 

«. the inhalation device of claim S wherein 
an end region of said helically extending groove 
includes stop maans preventing further travel of said 
level indicator. 

7. The inhalation divide of claim 5 wherein 
an end region of said helically extending groove 
terminates in an endless circular loop means that 
prevents further travel of aald level Indicator. 

0. the inhalation device of claim 3 wherein 
said ilgzag track has opposed side edge portions, and 
each side edge portion has circumferentially defined 
therein teeth and grooves alternately, and said teeth in 
one side edge portion are circeaferentially offset from 
said teeth in the -other side edge portion so that aaid- 
teeth in one side edge portion are in longitudinally 
spaced, relationship to said grooves in the other sids 
edge portion and are also slightly circumferentially 
offset from a transversely aligned relationship whereby 
said sigxag track can only move relative to said 
projecting stud Berber circumferentially in one 
direction as said advance ring moves longitudinally and 
reciprocably during actuations of said valve, thereby 
causing said advance tube to rotate in only one 
direction. 

9. The inhalation device of claim S wherein 
said lower end of -aid advance tube extends into said L- 
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shaped noxrle body, consecutive numbers are 
circumferentially narked on said outside cylindrically 
extending surface portions of said advance tube .lower 
end, and wherein a window is defined through said It- 
shaped noxsle body in radial alignment with aaid 
numbers, the circumferential spacing of said numbers 
being such that, each time said advance tube rotates 
responsively to an actuation of said valve, a different 
one of said number is viewable through oaid window. 

10. The inhalation device of claim 5 wherein 
said input end of said L- shaped no rale body is rotatably 
associated with said lower housing end whereby, when 
said L- shaped nozzle body is rotated relative to said 
housing, said number viewable through said window is 



11. The inhalation device of claim 10 wherein 
an inner surface about said Input end of said L- shaped 
noxsle body overlaps an inner surface about said lower 
housing end. and wherein each said inner surface has 
defined therein a plurality of flat panels whereby ssid 
L- shaped noxsle body is Incrementally rotatably 
adjustable relative to said housing and sach incremental 
adjustment corresponds to s different one of ssid 
numbers on said L- shaped nozzle body. 

12 . The inhalation device of claim 5 wherein * 
said advance ring includes three of said projecting stud 
members, and said projecting stud members are in 
circumferentially equally spaced relationship to each 
other, and each of said projecting stud members is 
engagable with a different region of ssid zigzag track. 

13. The inhalation device of claim 12 wherein 
said advance ring further includes tire* longitudinally 
upstanding extensions and each of said projecting stud 

i is associated with s different one of said 

extensions. 



fCT/iSavi 1 1*1 



- S9 - 

14. The inhalation device of claim 5 wherein 
uld Interior housing side aurfaco portions have at 
least one longitudinally extending groove defined 
therein, each eaid longitudinally extending groove 
extending from e housing end to said slgeag track 
whereby each said projecting stud member of said advance 
ring is slidably movable longitudinally therealong to 
engagement with eaid zigzag track. 

15. The inhalation device of claim 5 wherein 
an id housing includes a ring member which detachably 
associates with said housing upper end when eaid 
diepenser is positioned in said inhalation device. 

It. The inhalation device of claim 5 wherein 
said L- shaped noxrle body includes e cap which 
detachably associates with said output end. 

17. The Inhalation device of claim S wherein 
.long aaid longitudinally extending slot indicia ere 
defined that Indicate the amount of said medicament 
remaining in, or dispensed from, said dispenser. 

It. The Inhalation device of claim S wherein 
said L- shaped aoxile body includes a stand that enables 
oaid inhalation device to rest in an upright 
configuration upon a flattened surface. 

19. The Inhalation device of claim 5 wherein 
said L-shaped nozzle body Includes means for 
disconnectahly associating eaid L-shaped noxrle body 
with said housing. 

20. The inhalation device of claim 19 wherein 
•aid means for disconnect ably associating Includes a 
pair of latch arms that engage said L-shaped nossle body 
with said housing, each latch arm is located on a 
different opposite side portion of aaid L-shaped noxile 
body, each latch arm Includes biaeing means retaining 
aeid latch arm in a normally closed position relative to 
Mid bousing, each latch arm being openable by applied 
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digital force, and each latch arm Including a terminal 
flange that engages a receiving slot defined in an 
adjacent portion of Mid housing when said latch arm is 
in said normally closed position. 
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